Abstract. We characterise functions for the dual spaces of entire functions f such that f e −φ ∈ L p (C n , ρ −2 dA), 0 < p ≤ 1, where φ is a subharmonic weight and ρ −2 is a positive function called under certain conditions regularised version of Laplacian ∆φ, as described in [2] .
Introduction and main result.
Let a subharmonic function φ be given. The spaces we deal with are follows:
where ρ −2 is a positive function given. Here dA is the Lebesgue measure on C n normalized so that the volume of the unit ball is equal to one.
Our objective in this work is to prove for certain φ and ρ the dual of F p φ is F ∞ φ , 0 < p ≤ 1. More precisely we study the following particular case. where N * (z) = z 2 + |z • z| with z 2 = z •z and z • w = z 1 w 1 + · · · + z n w n for all z = (z 1 , · · · , z n ), w = (w 1 , · · · , w n ) ∈ C n . Namely, N * / √ 2 is a norm introduced by Hahn and Pflug, see [10] . It was shown to be the smallest norm in C n that extends the euclidean norm in R n in the following sense. If N is any complex norm in C n such that
Moreover, this norm was shown to be of interest in the study of several problems related to proper holomorphic mappings and the Bergman kernel, see [7, 8, 13, 14, 15] for example. For any s > 0 and 0 < p ≤ ∞ we let L p s denote the space of Lebesgue mesurable functions f on C n such that f e −φ ∈ L p (C n , ρ −2 dA). In this paper we are going to call F p s the Fock spaces F p φ , for no particular reason than use notations in [13] . So we will do the following identifications. · The purpose of this paper is to describe the bounded linear functionals on Fock spaces F p s for every 0 < p ≤ 1.The answer is well known when 1 < p < ∞ and the problem is solved by using a special pairing, see [7] . The arguments previously provided in [7] and [23] play the key role in the present work. However the case φ is a (nonharmonic) subharmonic function, whose Laplacian satisfies 0 < m ≤ ∆φ(z) ≤ M (m, M positive constants) and ρ(z) = 1 can be proved (used classical method in [23] and Lemma 1 in [17] ). That is the dual of F p φ is F ∞ φ for any 0 < p ≤ 1. Even better if φ is a (nonharmonic) subharmonic function, whose µ = ∆φ is a doubling measure and ρ −2 is a regularised version of µ, i.e. the positive radius such that µ(D(z, ρ(z))) = 1, and ρ ≥ 1 then the dual of F p φ is F ∞ φ for any 0 < p ≤ 1 (used classical method in [23] and Lemma 19 (a) in [12] ). Here D(z, ρ(z)) is a ball centered in z of radius ρ(z). Our main result is the following. 
s . The problem of describing the bounded linear functionals on L p , 0 < p ≤ 1, has been studied in several papers. In the case of Hardy spaces, the problem started in [19] and was further pursued in [5, 6, 9] . For Bergman spaces, the problem was studied in [3, 21, 24, 25] . Namely, it was shown that with the classical integral pairing all the classical Fock spaces have the same dual space when 0 < p ≤ 1. That is the space of the bounded holomorphic functionnals. In this note we use new tools under a special pairing to prove the same result for Fock spaces F p s . This work began when I was visiting the African Institute for Mathematics Sciences in Cameroon. I wish to thank the Classical Analysis group managed by Professor David Békollé, for the full discussion. We achieved the work when I was visiting the African Institute for Mathematics Sciences in South Africa. I wish to thank the mathematics group, and the Directors Professor Mama Foupouagnigni and Professor Barry Green in particular, for very nice visits.
Our starting point are some preliminaries results that we will need in the proof of the main theorem.
Preliminaries
Let n ≥ 2 and consider the nonsingular cone
. This is the orbit of the vector (1, i, 0, . . . , 0) under the SO(n + 1, C)-action on C n+1 . It is well-known that H can be identified with the cotangent bundle of the unit sphere S n in the n−dimensional sphere in R n+1 minus its zero section. It was proved in [16] that there is a unique (up to a multiplicative constant) SO(n + 1, C)−invariant holomorphic form α on H. The restriction of this form to H ∩ (C\{0}) n+1 is given by
The orthogonal group O(n + 1, R) acts transitively on the boundary M of the unit ball in H. Thus there is a unique O(n + 1, R)-invariant probability measure µ on M. This measure is induced by the Haar probability measure of O(n + 1, R). Following [13] (see Lemma 2.1 page 506), we have for any C n function f on H that (2.1)
provided that the integrals makes sense. Here
For
In the following we adopt some notations. For any f ∈ L p s (H) we write
The weighted Bergman space A 
is the reproducing kernel on A 2 s (H), see [8] . This is the weighted Bergman kernel. Let an operator T p be defined as follows
where C(p) = 2 n−3 mn(n−2)! (sp) n−1 (n+1) 2 . As in [13] (see page 163) the operator T p will play a key role in our proof.
Lemma 2.1. For any s > 0 and 0 < p < ∞, the operator
The following resut is a crucial ingredient to prove the main lemma of this paper. 
where h z is a harmonic function in D n (z) = {ζ ∈ C n : |ζ − z| < R} with h z (z) = 0.
Intermediate results
In this section we set out an important result of the paper. 
where C is a constant.
Proof. If P r : C n+1 → C n is defined by P r (z 1 , · · · , z n , z n+1 ) = (z 1 , · · · , z n ), and F = P r |H , then F : H → C n \ {0} is a proper holomorphic mapping of degree 2. We denote by W the branching locus of F . The image F (W ) of W under F is an analytic subset of C n \ {0}. We set V = F (W ) ∪ {0}. The local inverse φ and ϕ of F are given for z ∈ C n \ V by
and A is the transformation defined on C n+1 by
So the desired inequality become
Let us now denote I s and J s the following integrals In [13] , Mengotti and Youssfi proved
where n, k ∈ N and p k is a homogeneous polynomial of degree k on H. Then binomial series expansion and (3.3) give that
Similary,
Now using Hölder inequality we obtain that
This completes the proof of lemma. 
where C is a constant independing on z.
where ∂ ∂ν is the differentiation in the direction of the external normal. Since the mean value integral at r = 0 is equal to F (z) then
The proof of the lemma arises from (3.4) and (2.1).
Lemma 3.3. Let 0 < p < ∞. Then for any holomorphic function f on C n we have
Proof. Let H z a holomorphic function on H such that h z = ℜeH z . Then ≤ C f p,s
